Abstract. Recent developments in quantum field theory strongly call for techniques from homotopical algebra to develop the mathematical foundations of quantum gauge theories. This mini-workshop brought together experts working at the interface between topological field theory, quantum field theory and homotopical algebra with the goal of triggering major advances towards understanding quantum gauge theory. This was achieved via a fruitful exchange of ideas and technologies across different research communities and encouraging a comparison between recent approaches to homotopical quantum field theory.
Introduction by the Organisers
Understanding the mathematical foundations of quantum gauge theories, such as Chern-Simons, Dijkgraaf-Witten and Yang-Mills theories, and in particular their descent properties requires a combination of traditional frameworks for quantum field theory with techniques coming from homotopical algebra. Several approaches towards homotopical generalizations of quantum field theory have been developed quite recently, however they are all starting from very different perspectives on quantum field theory. This makes the comparison between these approaches particularly challenging. The primary goal of this mini-workshop was to bring together experts at the interface between topological field theory, quantum field theory and homotopical algebra to encourage a comparison and exchange of techniques between such different approaches, which will eventually result in major progress towards establishing the mathematical foundations of quantum gauge theory.
The 16 participants of this mini-workshop represented different areas of mathematics and mathematical physics, ranging from homotopy theory to quantum field theory and topological field theory. Each participant contributed either with an introductory lecture (90 min) or with a research seminar (60 min). The introductory lectures covered the main subjects involved at this mini-workshop, including homotopical algebra (Richter), higher mathematical structures (Schreiber), locally covariant quantum field theory (Fredenhagen) and the Batalin-Vilkovisky formalism (Cattaneo). The purpose of the introductory lectures was to bridge the gap between the very diverse mathematical backgrounds represented in the audience, thus setting the basis for the research seminars, as well as for a fruitful scientific discussion. The research seminars were mostly situated at the overlap between two or more of the topics addressed by the introductory lectures, combining homotopy theory, topological field theories, BV-quantization, locally covariant quantum field theory, factorization algebras, higher geometric prequantization and higher structures thereof. The structure of the mini-workshop, combining introductory lectures and research seminars, was very well-received by the participants as it helped to set a common ground for sharing ideas between mathematicians coming from very different backgrounds. In particular, it strongly fostered stimulating discussions between experts from different areas, but with a common goal, namely understanding the mathematical foundations of quantum gauge theory.
Also on behalf of the participants, we would like to address our most sincere gratitude to the MFO. Besides giving us the opportunity to present the state of research in the field, the atmosphere in Oberwolfach tremendously helped in successfully achieving the main goal of this mini-workshop, namely to establish new connections between different approaches to the combination of quantum field theory and homotopical algebra. We are confident that these new interactions will soon trigger new collaborations as well as crucial breakthroughs towards understanding the mathematical foundations of quantum gauge theory.
